Defoliation causes parallel temporal responses in a host tree and its fungal symbionts.
Growth of the host and its symbiont is often closely linked and so host damage may negatively affect the symbiont. While negative effects of aboveground herbivory on belowground fungal symbionts have been reported in several woody and herbaceous plants, here we report, for the first time, on differential effects of the timing of foliar damage on ectomycorrhizal (ECM) fungal symbionts. The phenologies of host trees and their ECM symbionts differ; the growth of the latter mainly occurs later in the season than that of the host. By removing Scots pine foliage on three occasions during the growing season (early, middle and late season defoliation) in one, two or three successive years, we demonstrate that, despite the differences in the seasonal growth dynamics of the tree and the symbionts, ECM fungi follow the host's response patterns to defoliation. Early season defoliation was most detrimental to the host and resulted in an increased proportion of low-biomass ectomycorrhizae which are presumed to require less carbon from the host tree. This may improve the recovery of the host, as most roots remained mycorrhizal in spite of the defoliation treatments repeated in successive years.